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MODULAR RACK CONVERSION 
APPARATUS AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Priority is hereby claimed to US. Provisional Patent 
Application Serial No. 60/293,954 ?led on May 25, 2001 
and a US. Provisional Patent Application ?led on May 8, 
2002 No. 60/378,773 having the same title. 

FIELD OF THE INVENTION 

The present invention relates to racks, and more particu 
larly to adjustable racks and rack systems for storing and 
displaying merchandise and other items, methods of assem 
bling such racks and rack systems, and components of such 
racks and rack systems. 

BACKGROUND 

Conventional Warehouse-type racks are increasingly used 
in applications for Which they Were not initially designed. 
Previously, such racks Were commonly employed in storage 
and Warehouse facilities to store and organiZe products in 
bulk form. HoWever, for purposes of cost-savings and With 
the increased popularity of Warehouse-type stores, many 
users noW employ Warehouse-type racks in retail establish 
ments. Although such racks are strong, durable, and are 
capable of storing large quantities of product, a number of 
draWbacks eXist in using Warehouse-type racks to display 
and store merchandise (as Well as for other purposes). 
By Way of eXample only, conventional Warehouse-type 

racks are signi?cantly limited in their adjustability—and 
hence the different shelving con?gurations possible—due to 
the relatively large siZes of the rack components. In many 
Warehouse-type racks, stretchers eXtend laterally and in 
front-rear directions in order to connect vertically-extending 
uprights. Such uprights typically have a limited number 
locations to Which the stretchers can be connected. This 
limitation is at least partially the product of the heavy-duty 
design of such racks, Which are intended to carry much 
larger loads than relatively light-duty merchandise racks and 
displays found in most retail establishments. 

As another example, Warehouse-type racks are not Well 
suited to display and store merchandise and other product in 
more than a limited number of manners. Typically, 
Warehouse-type racks have relatively large shelves each 
providing an open space upon Which product can be stored. 
Although Well-suited for storing large quantities of product 
in a limited amount of space, such racks are not Well-suited 
for displaying merchandise, for ef?ciently storing and dis 
playing smaller quantities of product (e.g., merchandise in 
unbundled form, individually-Wrapped products, and the 
like), for permitting easy adjustment of shelving and 
displays, and for other purposes. 

SUMMARY OF THE INVENTION 

Some embodiments of the present invention provide 
structure that can be installed Within a Warehouse-type rack 
to convert such a rack for use as a merchandise and/or 

display rack. In this manner, Warehouse-type racks can be 
provided With a signi?cantly greater degree of adjustability 
to accommodate a greater number of shelving and/or prod 
uct storage and display con?gurations. 

In some embodiments, the structure installed Within a 
Warehouse-type rack includes one or more of the folloWing 
components: secondary front-rear stretchers, secondary 
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2 
uprights connecting upper and loWer secondary front-rear 
stretchers on the rack, stabiliZer bars connecting secondary 
front-rear stretchers together, support spacers connecting 
secondary uprights and/or secondary front-rear stretchers, 
and display Walls or panels directly or indirectly connected 
to the secondary uprights and/or secondary front-rear 
stretchers. 

Preferably, the secondary uprights are adjustably con 
nected to the secondary frontrear stretchers so that the 
secondary uprights can be secured in different positions 
Within the Warehouse-type rack. In some embodiments, the 
secondary uprights can be secured in different front-rear 
positions in the rack. In other embodiments, the secondary 
uprights can be secured in different vertical positions With 
respect to the secondary front-rear stretchers. In still other 
embodiments the secondary uprights can be secured in 
different front-rear positions and can be secured in different 
vertical positions With respect to the secondary front-rear 
stretchers. 
The structure of the present invention preferably enables 

a user to convert a Warehouse-type rack to a storage and 
display rack that is more suited for a retail environment, is 
better adapted for displaying different merchandise and 
other product, and/or has increased adjustability to meet the 
demands of different users and applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is further described With reference 
to the accompanying draWings, Which shoW preferred 
embodiments of the present invention. HoWever, it should be 
noted that the invention as disclosed in the accompanying 
draWings is illustrated by Way of eXample only. The various 
elements and combinations of elements described beloW and 
illustrated in the draWings can be arranged and organiZed 
differently to result in embodiments Which are still Within 
the spirit and scope of the present invention. 

FIG. 1 is a perspective vieW of a rack assembly according 
to a ?rst preferred embodiment of the present invention, 
shoWn partially assembled and Without shelving installed; 

FIG. 2 is an exploded perspective vieW of various ele 
ments of the rack assembly illustrated in FIG. 1; 

FIGS. 3A—3C are side, top, and end elevational vieWs, 
respectively, of stretchers illustrated in FIGS. 1 and 2; 

FIGS. 4A and 4B are side and front elevational vieWs, 
respectively, of an upright illustrated in FIGS. 1 and 2; 

FIG. 5 is a front elevational vieW of a post plate illustrated 
in FIGS. 1 and 2; 

FIGS. 6A and 6B are top and side elevational vieWs, 
respectively, of a stabiliZer illustrated in FIGS. 1 and 2; 

FIGS. 7A and 7B are side and end elevational vieWs, 
respectively, of a support spacer illustrated in FIGS. 1 and 2; 

FIGS. 8A—8E are top and side elevational vieWs of 
shelves used in conjunction With the rack assembly illus 
trated in FIGS. 1 and 2; 

FIGS. 9A—9C are front elevational and tWo detailed vieWs 
of the panel illustrated in FIGS. 1 and 2; 

FIG. 10 is a perspective vieW of a rack assembly, partially 
assembled, according to a second preferred embodiment of 
the present invention; 

FIGS. 11A—11D are perspective, top, side, and end vieWs 
of a stretcher illustrated in FIG. 10; 

FIGS. 12A and 12B are front and side elevational vieWs 
of an upright illustrated in FIG. 10; 

FIGS. 13A—13C are perspective, side, and cross-sectional 
vieWs of a panel retainer illustrated in FIG. 10; 
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FIGS. 14A and 14B are rear perspective and side vieWs of 
another panel retainer illustrated in FIG. 10; 

FIGS. 15A and 15B are perspective vieWs of tWo types of 
panels used in conjunction With the rack assembly illustrated 
in FIG. 10; 

FIG. 16 is an exploded perspective vieW of a rack 
assembly, partially assembled, according to a third preferred 
embodiment of the present invention; 

FIG. 17 is a perspective detail vieW of the rack assembly 
illustrated in FIG. 16. 

FIGS. 18A—18C are side elevational detail vieWs of the 
rack assembly illustrated in FIG. 16; 

FIG. 19 is a side elevational vieW of a rack assembly 
according to a fourth preferred embodiment of the present 
invention; 

FIG. 20 is a side elevational vieW of a sub-assembly of the 
rack assembly illustrated in FIG. 19; 

FIG. 21 is a perspective vieW of a sub-assembly of the 
rack assembly illustrated in FIG. 19; 

FIG. 22 is a front elevational vieW of a Wall sub-assembly 
according to a preferred embodiment of the present 
invention, shoWn installed on secondary uprights; 

FIG. 23 is a top vieW of the Wall assembly and secondary 
uprights illustrated in FIG. 22; 

FIG. 24 is an exploded perspective vieW of the Wall 
assembly illustrated in FIG. 22; 

FIG. 25 is an exploded perspective vieW of a single panel 
section of the Wall assembly illustrated in FIG. 19; and 

FIG. 26 is an exploded perspective vieW of a double panel 
section of the Wall assembly illustrated in FIG. 19. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As shoWn in FIG. 1, standard Warehouse-type rack sys 
tems usually employ a number of uprights 10 connected 
together by lateral stretchers 12 and front-rear stretchers 14, 
both horiZontal and diagonal. The uprights 10 and stretchers 
12, 14 can be tubular or solid and can have any cross 
sectional shape. By Way of example only, the uprights 10 
and/or stretchers 12, 14 can have a variety of cross sections 
as may be required or desirable, such as holloW rectangular, 
C-shaped, round, or I- or L-shaped. These elements also can 
be solid bars or rods or have other polygonal cross sections 
With ?anges, extensions, and other features as needed, and 
the like. One popular rack style is illustrated in the ?gures, 
in Which a number of C-shaped uprights 10 are connected 
together by lateral stretchers 12 having holloW stepped 
rectangular cross sections and by front-rear stretchers 14 
having holloW rectangular cross sections. The uprights 10 
and the stretchers 12, 14 can be made of any resilient 
material such as metal, composites, high-strength plastic, 
and the like. Most preferably, these elements are made of a 
relatively high-strength material such as steel, iron, or 
aluminum. 

Front-rear stretchers can be connected in any conven 
tional manner to the lateral stretchers, and can run perpen 
dicularly or at any other angle With respect to the lateral 
stretchers 12. Still other types of stretchers can be employed 
as desired. 

Typically, the uprights 10 are adjustably connected to 
either or both types of stretchers 12, 14. Adjustable connec 
tions betWeen uprights 10 and stretchers 12, 14 can be 
accomplished in a number of different conventional man 
ners. For example, the uprights 10 can have a series of 
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4 
apertures along all or part of their lengths into Which pins, 
posts, keys, ?ngers, or other protrusions on the ends of the 
stretchers 12, 14 extend for connection to the uprights 10. 
Alternatively or in addition, conventional fasteners such as 
pins and mating apertures, threaded fasteners passed through 
either or both the uprights 10 and stretchers 12, 14, clamps, 
and interlocking ?anges on the uprights 10 and stretchers 12, 
14 can be employed. Still other manners of releasably and 
adjustably connecting the uprights 10 to either or both types 
of stretchers 12, 14 are conventional in nature and are not 
therefore described further herein. 

In some types of racks, either or both types of stretchers 
12, 14 are permanently connected to the uprights 10, such as 
by Welding, braZing, riveting, or by forming the stretchers 
12, 14 integrally With the uprights 10. In the illustrated 
preferred embodiment of FIGS. 1—9C, the uprights 10 are 
releasably connected to the lateral stretchers 12 by pins on 
the lateral stretchers 12 releasably inserted Within mating 
apertures in the uprights 10. In this same embodiment, the 
front-rear stretchers 14 are permanently secured to the 
uprights 10 by Welding. In this manner, the lateral stretchers 
12 can be disconnected from upright and frontrear stretcher 
assemblies (Which can then be easily stacked for storage or 
shipping, if desired). 
The heights of shelves in the racks described above are 

dictated by the connection location of the stretchers 
employed to support the shelves. In this regard, the heights 
of shelves are determined by the heights of the front-rear 
stretchers 14 if the shelves rest upon and are supported by 
the front-rear stretchers 14, and are determined by the 
heights of the lateral stretchers 12 if the shelves rest upon 
and are supported by the lateral stretchers 12. In the illus 
trated preferred embodiment for example, the Warehouse 
rack shelves are only supported by the lateral stretchers 12. 
Therefore, in this embodiment, the location of the connec 
tions betWeen the lateral stretchers 12 and the uprights 10 
(e.g., the upright apertures to Which the lateral stretchers 12 
are connected) determines the heights of the shelves in the 
rack. 
As discussed above, the relatively large siZe of the stretch 

ers 12, 14 in a conventional Warehouse-type rack signi? 
cantly limits the adjustability and the available shelving 
con?gurations of the rack. This is true regardless of the 
manner in Which either or both types of stretchers 12, 14 are 
adjustably connected to the uprights 10. In some embodi 
ments of the present invention, the conventional Warehouse 
type rack is provided With structure that increases the 
adjustability to accommodate a greater number of shelving 
con?gurations. In the illustrated preferred embodiment for 
example, the structure employed for this purpose includes 
secondary front-rear stretchers 16 supporting secondary 
uprights 18. Preferably, the present invention employs one 
or more stabiliZer bars 20 for retaining the secondary 
frontrear stretchers 16 in desired positions on the lateral 
stretchers 12 of the Warehouse-type rack and for strength 
ening the structure of the present invention, one or more 
support spacers 22 for increasing lateral strength and rigidity 
of the secondary uprights 18 and/or for connection of other 
display structure to be supported by the secondary uprights 
18, one or more display panels or Walls 24 (to Which 
merchandise display and support elements can also be 
connected in some embodiments), and one or more shelves 
26 upon Which merchandise can be displayed and supported. 
Various embodiments of the present invention can employ 
any number (including none) of these additional elements as 
desired. 

In addition to providing a secondary product support and 
display structure for conventional Warehouse-type rack 
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systems, the present invention preferably enables a user to 
position merchandise in an increased range of vertical and 
horizontal positions Within a Warehouse-type rack. Most 
preferably, the conversion rack assembly of the present 
invention enables a user to locate merchandise display and 
support elements such as shelves, buckets, baskets, hangers, 
and the like at any number of desired vertical, lateral, and 
front-rear positions Within a Warehouse-type rack. In some 
preferred applications, a user is capable of locating such 
elements in any position Within an area de?ned by tWo levels 
of stretchers 12, and by the front, rear, and sides of the 
Warehouse-type rack. In other preferred embodiments, the 
user is capable of locating such elements at least Within a 
range of positions in this area. 

The conversion rack assembly of the present invention 
can preferably be installed, removed, and adjusted Within a 
Warehouse-type rack Without disturbing the Warehouse-type 
rack itself. This provides signi?cant advantages over con 
ventional Warehouse-type racks and other rack systems by 
making installation, removal, and adjustment simple and 
fast. Also, the adjustability of the conversion rack assembly 
of the present invention is much greater than that of the 
larger Warehouse-type racks Within Which it is installed, 
providing a user With the same or similar display and storage 
options as offered in lighter-duty retail-type display and 
storage rack systems. 

Although the structure of the present invention can be 
permanently incorporated into a Warehouse-type rack (i.e., 
integral With such a rack), a removable conversion rack 
assembly is preferred because it enables a user to purchase 
and use standard Warehouse-type racks and to install con 
version rack assemblies only on an as-needed basis. Another 
advantage of the present invention is the fact that the 
conversion rack assembly does not require a separate sup 
port structure. Instead, the conversion rack assembly of the 
present invention preferably relies upon the support and 
ground-contacting structure of the Warehouse-type rack in 
Which it is installed. This reduces the cost, complexity, and 
assembly time of the present invention. 
With reference to FIGS. 1, 2, and 3A—3C, the secondary 

front-rear stretchers 16 of the present invention preferably 
rest upon and are supported by the lateral stretchers 12 of the 
Warehouse-type rack. The secondary front-rear stretchers 16 
can have any shape and can be made of any preferably 
resilient material desired, including, Without limitation, 
those described above With reference to the elements of the 
Warehouse-type rack. In the illustrated preferred embodi 
ment of FIGS. 1—9C, the secondary front-rear stretchers 16 
are tubular members having rectangular cross-sections. 
Although the ends of the secondary front-rear stretchers 16 
can rest upon the lateral stretchers 12 of the Warehouse-type 
rack, the secondary front-rear stretchers 16 more preferably 
have ?ange supports 28 on their ends. These ?ange supports 
28 provide an increased footprint for the secondary front 
rear stretchers 16 and therefore increase the stability of the 
secondary front-rear stretchers 16 upon the lateral stretchers 
12 of the Warehouse-type rack. The ?ange supports 28 can 
be ?at or bent plates Which are Welded, bolted, or connected 
in any other conventional manner to the ends of the sec 
ondary front-rear stretchers 16. The ?ange supports 28 can 
take other shapes providing the preferred increased foot 
print. In some highly preferred embodiments, the ends of the 
secondary front-rear stretchers 16 rest in a recessed lip of the 
lateral stretchers 12 of the Warehouse-type rack. Although 
not required, this enables the secondary front-rear stretchers 
16 to be recessed Within the lateral stretchers 12 of the 
Warehouse-type rack. 
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The secondary front-rear stretchers 16 in the Warehouse 

type rack can be retained in any number of desired positions 
along the lateral stretchers 12 in any conventional manner, 
such as by being bolted, clamped, or clipped to the lateral 
stretchers 12, by pin and aperture connections of the sec 
ondary front-rear stretchers 16 to the lateral stretchers 12 
(e.g., pins, posts, ?ngers, or other protrusions on the ends of 
the secondary front-rear stretchers 16 removably received 
Within apertures in the lateral stretchers 12 or vice-versa), by 
being received Within recesses in the lateral stretchers 12, 
and the like. 

In some alternative embodiments, the elements or struc 
ture used to retain the front-rear stretchers 16 in desired 
positions along the lateral stretchers 12 require no conven 
tional fasteners and no tools to install. For eXample, the 
upper front-rear stretchers 16 in the rack assembly illustrated 
in FIGS. 16—18C (described in greater detail beloW) rest 
upon plates 50 Which are preferably shaped to rest upon the 
lateral stretchers 12 as best shoWn in FIG. 18B. These plates 
50 can eXtend any length along the lateral stretchers 12, but 
preferably have substantially the same length as the Width of 
their associated front-rear stretchers 16. The plates 50 can be 
made of any material desired, including any of the materials 
described herein used for other elements of the rack assem 
bly. Also, the plates 50 (if employed) can be secured to the 
front-rear stretchers 16 and/or to the lateral stretchers 12 in 
any manner desired, such as by a relatively close or tight ?t 
as illustrated in FIG. 18B, and/or in any other manner 
described herein With reference to the connection betWeen 
the front-rear stretchers 16 and the secondary uprights 18. In 
the illustrated preferred embodiment of FIGS. 16—18C, 
plates 50 are connected to the upper front-rear stretchers 16 
by threaded fasteners passing through aligned apertures in 
the plates 50 and front-rear stretchers 16. 

In some preferred embodiments, the secondary front-rear 
stretchers 16 are retained in desired positions by one or more 
stabiliZer bars 20 connected to and betWeen the secondary 
front-rear stretchers 16 (see FIGS. 1, 2, 6A, and 6B). The 
stabiliZer bars 20 can take any shape and be of any material 
such as those described above With reference to the elements 
of the Warehouse-type rack. In the illustrated preferred 
embodiment, the stabiliZer bar 20 is an elongated strip 
having notched and apertured ends. 
The ends of the stabiliZer bar 20 are preferably received 

Within apertures 30 in the sides of the secondary front-rear 
stretchers 16 (See FIG. 3A). Most preferably, the apertures 
30 in the sides of the secondary front-rear stretchers 16 are 
shaped to interlock With the notched ends of the stabiliZer 
bars 20. Athreaded fastener, ?nger, pin, or other element can 
be inserted into the apertures 32 in the ends of the stabiliZer 
bars 20 after their insertion into the apertures 30 of the 
secondary front-rear stretchers 16 in order to retain the 
connection betWeen the stabiliZer bars 20 and the secondary 
front-rear stretchers 16. 

The stabiliZer bars 20 can be releasably connected to the 
secondary front-rear stretchers 16 in a number of other 
conventional manners, such as by being bolted, clamped, 
snap-?t, or clipped thereto, by being attached to the second 
ary front-rear stretchers 16 With pin and aperture 
connections, and the like. One having ordinary skill in the art 
Will appreciate that still other manners of releasably con 
necting the stabiliZer bars 20 to the secondary front-rear 
stretchers 16 are possible, each one of Which falls Within the 
spirit and scope of the present invention. 

In the illustrated preferred embodiment shoWn in FIGS. 
1—9C, tWo stabiliZer bars 20 are connected betWeen adjacent 






















